latlentics 

Second Form Secondary 
Student Book Second term 

Science Section 



Authors 

Mr. Kamal Younis Kabsha 

Prof. Dr. Afaf Abo Elfotouh Mr. Serafiem Elias Iskander 

Mr. Magdy Abdelfatah Essafty Mr. Osama Gaber Abdelhafez 



4 

SAKKARA 



First eddition 2015/2016 

Deposit number 10557/2015 

I.S.B.N 978 -977 -706-014 -1 



Introduction 



■&' jo**. 

We are pleased to introduce this book to show the philosophy on which the academic content 
has been prepared. This philosophy aims at: 

1 Developing and integrating the knowledgeable unit in Math, combining the concepts and relating 
all the school mathematical curricula to each other. 

2 Providing learners with the data, concepts, and plans to solve problems. 

3 Consolidate the national criteria and the educational levels in Egypt through: 

A) Determining what the learner should learn and why. 

B) Determining the learning outcomes accurately. Outcomes have seriously focused on the fol- 
lowing: learning Math remains an endless objective that the learners do their best to learn it all 
their lifetime. Learners should like to learn Math. Learners are to be able to work individually 
or in teamwork. Learners should be active, patient, assiduous and innovative. Learners should 
finally be able to communicate mathematically. 

4 Suggesting new methodologies for teaching through (teacher guide). 

5 Suggesting various activities that suit the content to help the learner choose the most proper activi- 
ties for him/her. 

6 Considering Math and the human contributions internationally and nationally and identifying the 
contributions of the achievements of Arab, Muslim and foreign scientists. 

In the light of what previously mentioned, the following details have been considered: 

★ This book contains three domains: algebra, relations and functions, calculus and trigonometry. The 
book has been divided into related and integrated units. Each unit has an introduction illustrating 
the learning outcomes, the unit planning guide, and the related key terms. In addition, the unit is 
divided into lessons where each lesson shows the objective of learning it through the title You will 
learn. Each lesson starts with the main idea of the lesson content. It is taken into consideration 
to introduce the content gradually from easy to hard. The lesson includes some activities, which 
relate Math to other school subjects and the practical life. These activities suit the students' dif- 
ferent abilities, consider the individual differences throughout Discover the error to correct some 
common mistakes of the students, confirm the principle of working together and integrate with 
the topic. Lurthermore, this book contains some issues related to the surrounding environment 

and how to deal with. 

^ Each lesson contains examples starting gradually from easy to hard and containing various levels 
of thoughts accompanied with some exercises titled Try to solve. Each lesson ends in Exercises 
that contain various problems related to the concepts and skills that the students learned through 

the lesson. 

Each unit ends in Unit summary containing the concepts and the instructions mentioned and 
General exams containing various problems related to the concepts and skills, which the student 

learned through the unit. 

^ Each unit ends in an Accumulative test to measure some necessary skills to be gained to fulfill the 
learning outcome of the unit. 

* The book ends in General exams including some concepts and skills, which the student learned 
throughout the term. 

Last but not least. We wish we had done our best to accomplish this work for the 
benefits of our dear youngsters and our dearest Egypt. 
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Unit 

One 



© Unit introduction 

Fibonacci (1170- 1250) 

Fibonacci was born in pisa in Italy. He originally delivered his education in Maghreb Countries.He 
had brought the Arab numbers and algebraic exponents used up today. Furthermore, he had introduced 
and identified the accounting systems to Europeans. These systems had greately exceeded the Roman 
systems which had been widely spreaded on that time in Europe. He had been best known for a problem 
that leads us to the following number sequence which has been named after him up to date. This 
sequence is : (1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, ) 

It is noticed that each number starting with the third number is the sum of the two numbers preceding 
directly to it. The rule of this sequence is identified as follows: 

T n + 2 = T n + T n + l> foreachnGZ+ 

Fibonacci's numbers had been used for analyzing the financial markets and the computer algorithms such as 
Fibonacci technology for searching and structuring the overstock of Fibonacci's data. It clearly appears in the 
biological orders such as branching of trees, ordering of leaves on the stem and the order of the pine cone. 



Unit objectives 

By the end of this unit and doing all the activities 
included, the student should be able to : 

A Identify the concept of the sequence. 

Distinguish between the sequence and the 
series. 

Identify the arithmetic sequence. 

Deduce the general term of an arithmetic 
sequence in different forms . 

Find the arithmetic mean of an arithmetic 
sequence. 

Identify the finite and infinite series. 

# Find the sum of a finite number of the terms of 
an arithmetic sequence in different forms. 
Identify the geometric sequence. 

A- Deduce the general term of the geometric 
sequence. 

Find the geometric mean of a geometric 
sequence. 



Deduce the relation between the arithmetic 
mean and the geometric mean of two different 
positive numbers . 

■$ Find the sum of a finite number of the terms of 
a geometric sequence in different forms. 

Find the sum of an infinite number of the terms 
of a geometric sequence. 

Find the sum of an infinite geometric series. 
Convert the recurring decimal into a common 
fraction. 

♦ Function the arithmetic and geometric 
sequences to interpret some life problems such 
as overpopulation. 

+ Solve life applications on series. 

A Use the calculators to solve math and life 
problems using the sequences and series. 



2 



Pure mathematics - Second form secondary - Science-section 



Key terms 



Function 

Term 

Finite Sequence 
Infinite Sequence 
Increasing Sequence 
Decreasing Sequence 
Series 



Summation Notation 
Arithmetic Sequence 
Common Difference 
Arithmetic Means 
Arithmetic Series 
Geometric Sequence 
Common Ratio 



Geometric Means 
Geometric Series 
Infinite Geometric Series 
Infinity 



Lessons of the unit 



Materials 



Lesson (1-1) 
Lesson (1-2) 
Lesson (1-3) 
Lesson (1-4) 
Lesson (1-5) 
Lesson (1 - 6) 



Sequences. 

Series and summation notation. 
Arthmetic sequences. 
Arthmetic series. 

Geometric sequences. 
Geometric series. 



Scientific calculator - Graphics. 



✓ IN 



Unit planning guide 



Sequences 



Infinite 



Finite 



Alternating Decreasing Increasing 

Geometric sequence Arthimetic sequence Series 



Geometric mean 



Arthimetic mean 



Summation notation 
Algebraic properties 



Relation between arithmetic and geometric means Geometric series Arithmetic series 



Graphical represnetation 
General term of a sequence 



Sum of the first n th terms of its terms 
Sum of an infinite number of its terms 
Life and physics applications 
Using technology 
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Unit One 






You will learn 



► Definition of sequence. 

► Finite and infinite se- 
quence. 

► n th term of a sequence. 

► Increasing and decreas- 
ing sequence. 




Key - terms 



► Sequence 

► Finite Sequence 

► Infinite Sequence 

► Term 

► Increasing Sequence 

► Decreasing Sequence 

► Constant Sequence 



Matrials 



► Scientific Calculator 

► Graphic programs 



Introduction: 

You have previously learned the patterns such as ( 1, 3, 5, 7, ...) and 
learned that the pattern is an order of a set of real numbers . In this unit, 
we are going to shed light on some of these patterns and leam them 
more deeply. 



Think and discuss 



Leam the following pattern, then answer the questions: (1, 4, 7, 10, ...) 
1 ) What is the relation between each term and 
the term next to it? 




2 ) Can you find the next two terms of the pattern? 

3 ) Can you find the ninth term of this pattern . 
(don't try to find the previous terms)? 

ijf Learn 



The function is a 
relation between the 
two sets X and Y so 
that each element of 
X appears as a first 
projection only one time 
in a limited ordered 
pairs of the relation. 



I > The sequence is a function whose 
domain is the set of the positive integers 
Z + or a subset of it and its range is a set 
of the real numbers R where the first 
term is denoted by T p the second term 
is denoted by T 9 , and the third term is 
denoted by T 3 and son on.... and the n th 
term is denoted by T n the sequence can 
be expressed by writing down its terms 
between two brackets as follows: 

(Tj , T 2 ,T 3 , ... , T n ) 
or denoted by the symbol (T n ). 

Definition: 

Finite and Infinite Sequences 



mo 



(1) Terms of a sequence 
are the elements of the 
sequence domain. 

(2) The symbol (T n ) 
expresses the sequence 
while the symbol T n 
expresses its n th term. 

(3) The sequence is 
subjected to the order 
of its elements while 
the set is not subjected 
to the order of its 
elements. 

(4) The elements of the 
set don not recur while 
the elements of the 
sequence may recur. 



The sequence is finite if the number of its terms is finite (i.e. can be 



Counted) the sequence is infinite if the number of its terms is infinite 



(an infinite number of elements) 



4 



Pure mathematics - Second form secondary - Science-section 




X. 



Sequences 



1-1 



.X 



Example 

1 Write down each of the sequences whose n th term is given by the relation: 
a T = n 2 - 1 (to five terms starting with first term) 



b T 



Solution 



H) n 
2n + 1 



(to an infinite number of terms starting with first term) 



a let n = 1 then Tj = (l) 2 - 1 = 0 

let n = 3 then T 3 = (3) 2 -1=8 , 

let n = 5 then T 5 = (5) 2 - 1 = 24 

the sequence is: (0 , 3 , 8 , 15 , 24) 



let n = 2 then T 9 = (2) 2 -1=3, 
let n = 4 then T 4 = (4) 2 -1 = 15 



b let n = 1 then T, = 



_ (-1) 1 _zi 



let n = 3 then T\ 



2x1 + 1 

(- 1) 3 



l-l ) 2 

let n = 2 then T 9 = 0 ^ 0 — — 
2 2x2+1 



5 



zl 

7 



let n = 5 then T 



The sequence is: ( ' , 



2x3 + 1 

_ H) 5 _ zi 

5 2x5 + 1 11 

1 1 4 1 4 
5 ’ 7 ’ 9 ’ 11 



let n = 4 then T, 



H ) 4 



2x4+1 



9 



) the sequence in this case is called an alternating 



sequence (i.e. a term of its terms is positive and the other is negative or vice versa). 

El Try to solve 

1 Write down each of the sequences whose n th term is given by the relation: 
a T = 1 + - (to an infinite number of terms starting with first term) 



b t 



sin — 
n 



(to five terms starting with first term) 



General Term of a Sequence 

The general term of a sequence (it is sometimes called n th term) is written as T n where T n is the 
image of the element whose order is n and can be found sometimes through the given terms of 
the sequence by realizing the relation between the value and order of the term. 

For example: 

> The general term of the sequence of even numbers: (2 , 4 , 6 , 8 , ...) 



> The general term of the sequence of odd numbers :( 1, 3, 5, 7,...) 



is T n = 2 n 



is T = 2 n - 1 



> The general term of the sequence:! - , -y , -y 



6 ’ > 



is T 



(l) n 

n + 2 



% Example 

2 Write down the first five terms and the general term of the sequence (T n ) which is defined 
as follows: 



T, = 2 and T . , = 2 T where n ^ 1 

1 n + 1 n 
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Unit one: Sequences and series 



Solution 



© 



by substituting the value of n = 1, 2, 3, 4, 5 in the relation T n + j = 2 T n Some sequences donot 

have a defined rule 

letn=l T 2 = 2 T, i.e.: T, = 2 x 2 = 4 = 2 2 (by substituting T, = 2) till now such as the 

sequence of the prime 

letn = 2 T 3 = 2T 9 l.e.: T 3 = 2 x 4 = 8 = 2 3 (by substituting T, = 4) numbers 



let n = 3 T 4 = 2 T 3 



( 2 , 3 , 5 , 7 , ) 



i.e.: T 4 = 2 x 8 = 16 = 2 4 (by substituting T 3 = 8) 
let n = 4 T 5 = 2 T 4 i.e.: T 5 = 2 x 16 = 32 = 2 5 (by substituting T 4 = 16) 

The first five terms of the sequence are: (2 , 4,8, 16 , 32) 

The general term of the sequence (T„) is: T n = 2” 

Think: 

1 - How can you check the solution above? 

Q Try to solve 

2 Write down the first six terms of the sequence (T ) where: T n 9 - T n x + T where n ^ 1 , 
Tj = 2 and T 9 = 3 



Increasing and Decreasing Sequences 

Check the following sequences: 

1) (-5, -1, 3, 7, 11, 15, ) (What do you notice?) 

2) (4 , 2 , 1 , i , | , i , ) (What do you notice?) 

> In the first sequence: - 1 > - 5 i.e. T 2 > Tj , 3 > - 1 i.e. T 3 > T, and so on for the 
rest of the terms. I.e. each term of the sequence is greater than the directly previous term. 



> In the second sequence: 2 < 4 i.e. T 2 < Tj , 1 < 2 i.e. T 3 < T, and so on i.e. each 



term of the sequence is lesser than the directly previous term. 



Definition: 

> The sequence (T n ) is called increasing if T n + y >T n 

> The sequence (T n ) is called decreasing if T n + , <T n 



% 



Example 



Constant sequence : 

The whole terms of the 
sequence are equal, i.e.: 
T n = a . It may be finite 
or infinite. 




Show which of the sequences (T ) is in increasing , decreasing or otherwise. 



a T =2n + 3 b t = — l — 

n n 3n - 1 



c T n 



(-l) n „ 

- — — + 4 
2n 
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X . 



Sequences 



1-1 



^ Solution 

a Find T 



as follows: 



n + 1 

Find the result of: T 



- T • 

n+ 1 i n" 



T n+1 = 2(n+ l) + 3 = 2n + 5 

T n + ! ‘ T n = (2n + 5) - (2n + 3) = 2 > 0 



T n + | >T n i.e. the sequence is increasing for all the values of n 

T 1 _ 1 1 



b Find T . , as follows: 

n+1 



n+1 3(n + 1) - 1 



Find the result of: T n + l - T n : 



3n + 2 

1 



j ^ i | 3n ~ 1 _ 3n — 2 

n+1 ’ n_ 3^T2’3^T _ (3n + 2) (3n - 1) 

<0 



T 

c T 



n + 1 



(3n + 2) (3n - 1) 

< T n i.e. the sequence is decreasing for all the values of n 

„ H) n + 1 (-l) n (-l) n + 1 , (-l) n + 1 



n + 1 



2 (n + 1) 2 n 



(-l ) n+1 [ 



1 



+ 



2 (n+1) 
1 



+ ■ 



2 n 



2 (n+1) 2n 



]= (-1) n+ l [ n+ 11+1 1 
J V ’ L 2n(n+l) J 



= (-l) n+ l I 2 n + 1 | 

y ’ L 2n(n+ 1) J 

This expression is positive when n is an odd number and negative when n is an even number 
i.e. the sequence is neither increasing nor decreasing. 

Q Try to solve 

3 Show which of the sequences (T n ) is increasing , decreasing or otherwise. 



a T = — -3 
n n 



b T n = (4-) n c T n = (-2) n 



f 




Exercises (1-1) 




Complete: 

1 The sequence is a function whose domain is or 

2 The seventh term of the sequence (T n ) where T n = 2 n 2 + 3 is 

3 The fourth term of the sequence (T n ) where T n = is 

4 In the sequence (T n ) where T n + j = n T n , n ^1 if Tj = 1 then T ? = 

5 In the sequence (T n ) where T n = 3n 2 - 1 if T n = 74, then n = 

6 The n th term of the sequence (1 , 8 , 27 , 64 , .) is 

7 The n th of the sequence (- 1 , 4 , - 9 , 16, ) is 
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Unit o ne: Sequences and series j " "" " ' 

Complete the following using: > , < or = 

8 The sequence is decreasing if: T n j T n for each n ^ 1 

9 The sequence is constant if: T n j T n for each n ^ 1 

1 0 The sequence is increasing if: T n l T n for each n ^ 1 

Choose the correct answer: 

1 1 The sequence whose n th term is T n = y - 1 where n e Z + represents: 

a Increasing sequence b Decreasing sequence 

c Constant sequence d Alternating sequence 

12 The general term of the sequence ((2 x 3) , (3 x 4) , (4 x 5) , (5 x 6), ) is 

a (n-l)(n+l) b n(n+l) c 2n(n+l) d (n + l)(n + 2) 

Answer the following questions: 

1 3 Show whether each of the following sequences is finite or infinte: 

a (1 , 4, 7, 11 , ) 

b (3, 5, 7, 9, , 21) 

c The sequence (T n ) where T n = n 2 - 1 , n e Z + 
d The sequence (T n ) where T n = y + 3 , ne{l, 2, 3, 4, 5} 

1 4 Write the first five terms for each of the following sequences whose general term is given by 
the following rules: 

a T = n + n 2 bT = I c T = (^) n 

n n 2n-5 n 3 7 

d T n = sin (y 71) d T n = (- If (n - 2) 2 e T n = HL 

H n z 

1 5 Write down the general term for each of the following sequences: 

a (2 5811 ) 

c ( 1 8 27 64 ) d ( l J- — L_ — L_ ) 

vi , o , z,/ , , ...) vi , 10 , 100 , 1000 . ) 

e (-1,2, -4, 8 , -16, ) 1 (cos y , COS y^ , COS 71 , COS ^y , ) 

1 6 Show whether each of the sequences (T ) is increasing , decreasing or otherwise in each of 
the following: 

a T = 3n + 5 b T = - 1 - + 2 

n n n 

0 T „ = (y)" +I d T n = (-l)"(n 2 +l) 
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